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(54) METHOD AND DEVICE FOR MEASURING QUANTITY OF LIGHT 

(57)Abstract: 

PURPOSE: To measure quantity of light accurately by 
using a flashing light source and an electric charge 
accumulation type photoelectric converting element to 
eliminate influence of noise of stray light and dark 
current or the like. 

CONSTITUTION: A control logic circuit 22 outputs three 
measuring signal MC and one light emitting signal FS at a 
constant period in response to the measurement starting 
signal MST. A multiplexer 16 takes out electric charge 
quantity of photo-diodes P1-Pn serially per measuring 
signal, and groups of the measured data, which are 
digitized by a chare amplifier 1 7 and an A/D converter 
18, are stored in an RAM 25. Electric charge quantity 
before the first time measuring signal MS is cleared 
when the first time measuring signal MC is output, and a 
CPU 23 performs subtraction to subtract only a quantity 
of noise of the auxiliary measurement data, which is 
measured on the basis of the second time measuring 
signal MC and is stored in the RAM 25, from the main 
measurement data measured on the basis of the third measuring signal MC, which is emitted by 
a flashing light source 1 immediately before, to obtain the accurate data groups of quantity of 
light. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The quantity of light to which the sample was irradiated according to the flash plate 
light source, and the exposure light penetrated reflection, dispersion, or said sample by said 
sample In the actinometry approach which receives by the optoelectric transducer of the are 
recording mold which carries out proportionality conversion and accumulates the light-receiving 
quantity of light in a charge, and is measured Take out and measure the amount of charges 
accumulated after drawing of the last amount of charges, and activation of the measurement 
cycle which is the same period and repeats the actuation which memorizes the measurement 
data is faced. The front stirrup of the main measurement cycle which makes said flash plate light 
source emit light before drawing of said amount of charges approaches behind. The actinometry 
approach characterized by using as said amount data of measuring beams the difference data 
which subtracted and obtained the submeasurement data memorized by the submeasurement 
cycle from the main measurement data which performed the submeasurement cycle which does 
not make said flash plate light source emit light, and was memorized by the main measurement 
cycle before drawing of said amount of charges. 

[Claim 2] It has the flash plate light source which irradiates a sample, and the optoelectric 
transducer of the are recording mold which carries out proportionality conversion and 
accumulates the light-receiving quantity of light in a charge. In the actinometry equipment with 
which the exposure light of said flash plate light source receives light by said optoelectric 
transducer, and measures the quantity of light which penetrated reflection, dispersion, or said 
sample by said sample The flash plate light source which makes said flash plate light source emit 
light according to a flashing caution signal, A measurement means to take out and measure the 
amount of charges accumulated in said optoelectric transducer after drawing of the amount of 
charges by the last measurement signal according to a measurement signal, While outputting said 
measurement signal with a data storage means to memorize the measurement data measured by 
the measurement means, and a predetermined period A timing means to output said flashing 
caution signal just before any one measurement signal of at least two of measurement signals of 
it, Actinometry equipment characterized by establishing an operation means to subtract the 
submeasurement data based on other measurement signals, and to obtain the amount data of 
measuring beams from the main measurement data based on the measurement signal 
immediately after luminescence of the flash plate light source by said flashing caution signal 
memorized by said data storage means, respectively. 

[Claim 3] It has the flash plate light source which irradiates a sample, and the photo-electric- 
conversion elements which consist of an optoelectric transducer of two or more are recording 
molds which carry out proportionality conversion and accumulate the light-receiving quantity of 
light in a charge. In the actinometry equipment with which the exposure light of said flash plate 
light source receives light by said photo-electric-conversion elements, and measures the 
quantity of light which penetrated reflection, dispersion, or said sample by said sample The flash 
plate light source which makes said flash plate light source emit light according to a flashing 
caution signal, A measurement means to take out serially the amount of charges accumulated in 
said photo-electric-conversion elements, respectively after drawing of the amount of charges by 



the last measurement signal, and to measure it according to a measurement signal, While 
outputting said measurement signal with a data storage means to memorize the measurement 
data group measured by the measurement means, respectively, and a predetermined period A 
timing means to output said flashing caution signal just before any one measurement signal of at 
least two of measurement signals of it, From the main measurement data group by the 
measurement signal immediately after luminescence of the flash plate light source by said 
flashing caution signal memorized by said data storage means, respectively The submeasurement 
data group by other measurement signals is each actinometry equipment characterized by 
establishing an operation means to subtract the measurement data based on the same 
optoelectric transducer, and to obtain the amount data constellation of measuring beams. 
[Claim 4] While said timing means outputs at least three measurement signals which continue 
with a predetermined period in actinometry equipment according to claim 2 or 3 according to a 
measurement start signal A flashing caution signal is outputted just before the 3rd measurement 
signal. Said operation means The measurement data or the measurement data group by the 1st 
measurement signal which said timing means outputs, respectively is excepted from the 
candidate for an operation. Actinometry equipment characterized by processing, respectively 
what depends what depended on the 2nd measurement signal on submeasurement data or a 
submeasurement data group, and the 3rd measurement signal as the main measurement data or 
a main measurement data group. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the actinometry approach which measures the 
exact quantity of light except for the effect of the stray light, the dark current, etc. especially, 
and its equipment about the actinometry approach that the exposure light of the flash plate light 
source receives light by the are recording mold optoelectric transducer, and measures the 
quantity of light which penetrated reflection, dispersion, or a sample by the sample, and its 
equipment. 
[0002] 

[Description of the Prior Art] The actinometry approach which receives light by the optoelectric 
transducer (henceforth a "sensor"), and measures the quantity of light to which the sample was 
irradiated according to the light source and the exposure light penetrated reflection, dispersion, 
or a sample by the sample, or the actinometry equipment by the actinometry approach The 
reflectometer according mainly to reflection, a concentration meter, the penetrometer according 
mainly to transparency, a concentration meter, a turbidity meter, It is widely applied to 
equipments, such as suspended matter detection equipment the glossmeter by reflection and 
dispersion, and in the gas according mainly to dispersion, or a liquid or a spectroreflectometer 
which makes the spectral characteristic a problem, a spectral transmittance meter, and a 
colorimeter. 

[0003] In comparatively easy equipment, the incandescent lamp was made into the light source, 
and although sensors, such as volatile Se photoelectric cell using photoelectromotive force or a 
photoconductivity, Si diode, and CdS photoconductor, were used, there was a problem that the 
temperature characteristic of sensibility (rate of photo electric conversion) could not be 
unstable, or effect of noise components, such as the instability of the light sources, such as a 
quantity of light ripple by aging or AC power supply of the quantity of light of an incandescent 
lamp, and the dark current, the stray light of an extraneous light, etc. could not be disregarded. 
[0004] Since the effect of the dark current will decrease in proportion to a measurement cycle if 
the quantity of light uses the far large flash plate light source at the moment compared with 
other light sources, light is received by the sensor of an are recording mold and the storage time, 
i.e., a measurement cycle, is short-****(ed), and an extraneous light also falls relatively and 
sharply, the cure against the stray lights, such as electric shielding, becomes easy, and the 
precision of equipment also improves. 

[0005] therefore, a measurement means to take out and measure the amount of charges in the 
latter part of a sensor and the need — that — the actinometry equipment which established a 
data storage means to memorize the measurement data of and the actinometry equipment 

which formed the measurement means in the latter part of each sensor, respectively if there 
were two or more sensors were used widely. 
[0006] 

[Problem(s) to be Solved by the Invention] however, the spectroreflectometer and spectral 
transmittance meter with which the spectral characteristic poses a problem for measurement of 
the scattered light, or a high-concentration sample when there are little reflected light and 



transmitted light — like — a spectrum — in order for the quantity of light itself which should be 
measured to fall, the effect of the dark current or the stray light increases again, and it becomes 
impossible to disregard relatively what lets equipment and a band pass filter pass 
[0007] Especially in the case of a colorimeter, since the obtained spectral characteristic data are 
calculated and a result is searched for, still highly precise spectral characteristic data are 
needed, for example, — although the amount of incident light seldom falls since a sensor 
(optoelectric transducer) can be managed with three pieces, if it is the colorimeter of an easy 
tristimulus-value method — a spectrum — each band is subdivided with 20nm or 10nm as it is 
the colorimeter of a method — it is alike, and it follows, a sensor increases with 1 6 pieces or 32 
pieces, an abbreviation inverse proportion is carried out at it, and the amount of incident light 
decreases. 

[0008] moreover — although, as for the parallel measurement method which established the 
measurement means for every sensor when the amount of charges accumulated in the sensor 
was taken out and measured, a sensor seldom becomes a problem to one piece or about at most 
three pieces — a spectrum — when the number of sensors increased like the colorimeter of a 
method, cost increased, and there was also a trouble that a miniaturization became difficult. 
[0009] This invention is made in view of the above-mentioned point, and it aims at offering the 
actinometry approach which measures the exact quantity of light, and its equipment except for 
the effect of the stray light, the dark current, etc. 
[0010] 

[Means for Solving the Problem] In order that this invention may attain the above-mentioned 
purpose, the 1 st invention In the actinometry approach which receives the light-receiving 
quantity of light by the optoelectric transducer of the are recording mold which carries out 
proportionality conversion, and which is accumulated in a charge, and measures the quantity of 
light to which the sample was irradiated according to the flash plate light source, and the 
exposure light penetrated reflection, dispersion, or a sample by the sample Take out and 
measure the amount of charges accumulated after drawing of the last amount of charges, and 
activation of the measurement cycle which is the same period and repeats the actuation which 
memorizes the measurement data is faced. The front stirrup of the main measurement cycle 
which makes the flash plate light source emit light before drawing of the amount of charges 
approaches behind. The submeasurement cycle which does not make the flash plate light source 
emit light before drawing of the amount of charges is performed, and let the difference data 
which subtracted and obtained the submeasurement data memorized by the submeasurement 
cycle from the main measurement data memorized by the main measurement cycle be the 
amount data of measuring beams. 

[0011] The 2nd invention is equipped with the flash plate light source which irradiates a sample, 
and the optoelectric transducer of the are recording mold which carries out proportionality 
conversion and accumulates the light-receiving quantity of light in a charge. In the actinometry 
equipment with which the exposure light of the flash plate light source receives light by the 
optoelectric transducer, and measures the quantity of light which penetrated reflection, 
dispersion, or a sample by the sample A measurement means to take out and measure the flash 
plate light source which makes the flash plate light source emit light according to a flashing 
caution signal, and the amount of charges accumulated in the optoelectric transducer according 
to the measurement signal after drawing of the amount of charges by the last measurement 
signal, A data storage means to memorize the measurement data measured by the measurement 
means, A timing means to output a flashing caution signal just before any one measurement 
signal of at least two of measurement signals of it while outputting a measurement signal with a 
predetermined period, An operation means to subtract the submeasurement data based on other 
measurement signals, and to obtain the amount data of measuring beams from the main 
measurement data based on the measurement signal immediately after luminescence of the flash 
plate light source by the flashing caution signal memorized by the data storage means, 
respectively is established. 

[0012] The 3rd invention is equipped with the flash plate light source which irradiates a sample, 
and the photo-electric-conversion elements which consist of an optoelectric transducer of the 



are recording mold with which proportionality conversion is carried out and plurality accumulates 
the light-receiving quantity of light in a charge. In the actinometry equipment with which the 
exposure light of the flash plate light source receives light by the photo-electric-conversion 
elements, and measures the quantity of light which penetrated reflection, dispersion, or a sample 
by the sample A measurement means to take out serially the flash plate light source which 
makes the flash plate light source emit light according to a flashing caution signal, and the 
amount of charges accumulated in the photo-electric-conversion elements according to the 
measurement signal, respectively after drawing of the amount of charges by the last 
measurement signal, and to measure it, A data storage means to memorize the measurement 
data group measured by the measurement means, respectively, A timing means to output a 
flashing caution signal just before any one measurement signal of at least two of measurement 
signals of it while outputting a measurement signal with a predetermined period, From the main 
measurement data group by the measurement signal immediately after luminescence of the flash 
plate light source by the flashing caution signal memorized by the data storage means, 
respectively An operation means to subtract the amount data of measuring beams of the 
submeasurement data group by other measurement signals according to the same optoelectric 
transducer respectively, and to obtain the amount data constellation of measuring beams is 
established. 

[0013] In the 2nd or 3rd invention, a timing means outputs a flashing caution signal just before 
the 3rd measurement signal while outputting at least three measurement signals which continue 
with a predetermined period according to a measurement signal. The measurement data or the 
measurement data group by the 1st measurement signal to which a timing means outputs an 
operation means, respectively is excepted from the candidate for an operation. It is good to 
process, respectively what depends what is depended on the 2nd measurement signal on 
submeasurement data or a submeasurement data group, and the 3rd measurement signal as the 
main measurement data or a main measurement data group. 
[0014] 

[Function] According to the actinometry approach by the 1 st invention, the main measurement 
data based on the main measurement cycle after making the flash plate light source emit light 
consists of the amount of charges proportional to light income, and the amount of charges for a 
noise by the stray light, the dark current, etc. Since the submeasurement data based on the 
submeasurement cycle which consists only of the amount of charges for the noise which does 
not make the flash plate light source emit light is subtracted from the main measurement data, 
the amount data of measuring beams proportional to the light-receiving quantity of light which is 
not influenced by the noise are obtained. 

[0015] The actinometry equipment by the 2nd invention takes out and measures the amount of 
charges by which the measurement means was accumulated in the optoelectric transducer 
according to the measurement signal which a timing means outputs with a predetermined period, 
and a data storage means memorizes the measurement data. A flash plate power source makes 
the flash plate light source emit light according to the flashing caution signal which a timing 
means similarly outputs, and from the main measurement data based on the measurement signal 
immediately after luminescence which the data storage means memorized, respectively, an 
operation means subtracts the submeasurement data based on the measurement signal to which 
other flash plate light sources do not emit light, and outputs the amount data of measuring 
beams which are not influenced by the noise. 

[0016] The actinometry equipment by the 3rd invention is taken out serially, and measures the 
amount of charges accumulated in the photo-electric-conversion elements which a 
measurement means becomes from two or more optoelectric transducers according to the 
measurement signal which a timing means outputs similarly, respectively, and a data storage 
means memorizes those measurement data groups, respectively. A flash plate power source 
makes the flash plate light source emit light according to the flashing caution signal which a 
timing means similarly outputs, and from the main measurement data group by the measurement 
signal immediately after luminescence which the data storage means memorized, respectively, an 
operation means subtracts the measurement data based on the same optoelectric transducer of 



the submeasurement data group by the measurement signal to which other flash plate light 
sources do not emit light, respectively, and outputs the amount data constellation of measuring 
beams which is not influenced by the noise. 

[0017] In the 2nd and 3rd invention, by at least three continuous measurement signals which a 
timing means outputs according to a measurement start signal The inside of the measurement 
data (or this group) which the measurement means and the data storage means measured and 
was memorized, If an operation means subtracts the submeasurement data (group) based on the 
2nd measurement signal from the main measurement data (group) based on the 3rd 
measurement signal immediately after flash plate light source luminescence, the amount data of 
measuring beams (group) will be obtained for a short time. Here, the 1st measurement signal is a 
signal for clearing the amount of charges accumulated in the optoelectric transducer (group) 
before it, and the measurement data (group) based on it is disregarded. 
[0018] 

[Example] Hereafter, one example of this invention is concretely explained based on a drawing. 
Drawing 2 is the outline block diagram showing an example of the optical system of the spectral 
transmittance meter which is one example of this invention. 

[0019] For example, the charge charged by the capacitor will discharge and the flash plate light 
source 1 which consists of the cold cathode xenon discharge tube will emit a powerful flash plate 
light to dozens thru/or a short time for about hundreds of microseconds, if it connects with the 
capacitor and trigger circuit which are not illustrated, respectively and which were comparatively 
charged by the high voltage and a high-pressure trigger signal is impressed from a trigger circuit. 

[0020] the light-receiving side top of the photodiode array (photo-electric-conversion elements) 
6 which consists of a photodiode P1 which are two or more optoelectric transducers, and P2 — 
Pn with the image formation lens 5 after the spectrum of the parallel transmitted light which the 
synchrotron orbital radiation was changed into parallel light by the collimator lens 2, irradiated 
the sample 3, and penetrated the sample 3 is carried out by the diffraction grating 4 — a 
spectrum, i.e., a spectrum, — a quantity of light distribution image is formed. 
[0021] the spectrum — quantity of light distribution — each of the photodiode array 6 — a 
spectrum — although measured by the measuring circuit which it is changed into a current or a 
charge by each photodiodes P1-Pn corresponding to a region, and the latter part does not 
illustrate, generally, the spectral sensitivity of a photodiode is not necessarily uniform, and in 
order to show the characteristic spectral sensitivity characteristic which is different with the 
quality of the material, for example, Se, germanium, Si, etc., which constitutes a photodiode, 
respectively, if it remains as it is, a right spectral transmittance property is not acquired. 
[0022] Therefore, if it is a photographic filter before measuring a sample, transparent and 
colorless quality of the material, i.e., sample, which an optical property approximates to a sample, 
and is the gelatin film, optical glass, and a liquid sample, a right spectral transmittance property 
will be acquired by taking a ratio with the measurement data measured about standard 
substances, such as the solvent or a liquid of equivalence, or a standard sample with a clear 
spectral transmittance property. 

[0023] however, the stray light A mixed since electric shielding of outdoor daylight is imperfect, 
for example, the stray light before sample transparency, and a spectrum — the front stray light 
B and a spectrum — although the next stray light C has the large instant quantity of light of the 
flash plate light source, since the quantity of light falls with sample transparency and a spectrum, 
respectively, the effect of the stray light becomes large, so that it becomes the latter, moreover, 
the dark current of a photodiode — a temperature rise — a logarithm — since it increases-like, 
it is as having already stated that the error by mixing of these noise components is not avoided. 
[0024] Drawing 1 is the circuit diagram showing the example of 1 configuration of the electric 
system of the example (spectral transmittance meter) shown in drawing 2 , and drawing 3 is the 
wave form chart showing an example of each part signal of the circuit. The electric system 
shown in drawing 1 divides roughly, and consists of the light source section 10, a light sensing 
portion 11, a test section 12 that is a measurement means, and a control section 20. 
[0025] The light source section 10 emits the flash plate light of the predetermined quantity of 



light determined with the capacity and its charge electrical potential difference of the power 
capacitor which will not be illustrated within the flash plate power source 14 if it consists of the 
flash plate light source 1 and a flash plate power source 14 which outputs a trigger signal 
according to a flashing caution signal FS while supplying luminescence power to the flash plate 
light source 1 and a flashing caution signal FS inputs from the flash plate light source 1. 
[0026] A light sensing portion 1 1 consists of a photodiode array 6 which is the photo-electric- 
conversion elements, and a cell 15 which impresses DC electrical potential difference of a 
reverse bias to each photodiodes P1-Pn which constitute it. The capacitors C1~Cn shown in 
each photodiodes P1-Pn at juxtaposition, respectively are junction capacitances, and although 
the capacity is very small, it accumulates the charge generated in proportion to the light- 
receiving quantity of light, it emits a charge at the time of measurement, and is cleared at it. 
[0027] The test section 12 which is a measurement means consists of a multiplexer (analog) 16, 
a charge amp 17, and A/D converter 18. An address clearance being carried out according to the 
input of a measurement signal MC, and counting up the address according to Clock CLK, a 
multiplexer 16 takes out the charge accumulated in the junction capacitance Ck of the 
photodiode Pk corresponding to the address k, and outputs it to the charge amp 1 7 of the next 
step. If the address reaches the maximum, it will not count up, even if Clock CLK inputs. 
[0028] A charge amp (integrating amplifier) 1 7 is the sample hold circuit which consisted of 
parallel circuits of an operational amplifier OP, and Capacitor C and Switch SW which were 
inserted in the feedback circuit theoretically, and outputs the charge electrical potential 
difference Vs of the capacitor C proportional to the amount of charges serially outputted from a 
multiplexer 16 synchronizing with Clock CLK to A/D converter 18 of the next step. 
[0029] For example, after only the time amount which needs A/D converter 18 for a convert 
holds an electrical potential difference Vs synchronizing with Clock CLK, the switch SW which 
consists of a solid state switch short-circuits momentarily, and makes the both ends of 
Capacitor C discharge, and measurement of the amount of charges inputted into a degree is 
equipped with it. It is not necessary to explain A/D converter 18 anew, it changes the analog 
output electrical potential difference Vs of a charge amp 17 into 8-16-bit digital measurement 
data, and outputs it to the microcomputer (henceforth "MCP") 21 of the next step. 
[0030] The control section 20 consists of MCP21 and a control logical circuit 22. MCP21 
consists of CPU23, ROM24, and RAM25 grade, outputs the measurement start signal MST to the 
control logical circuit 22 according to directions of an operator, and starts measurement while 
CPU23 controls the whole equipment based on the program beforehand stored in ROM24. 
[0031] Moreover, after making RAM25 which is a data storage means memorize once the 
measurement data which a test section 12 (A/D converter 18) outputs, CPU23 which is an 
operation means reads the main measurement data and submeasurement data for every 
photodiodes P1-Pn, by subtracting submeasurement data from the main measurement data, 
calculates the amount data of measuring beams, and stores the obtained amount data of 
measuring beams in RAM25. 

[0032] The control logical circuit 22 which is a timing means counts the clock CLK, forms a 
measurement signal MC and a flashing caution signal FS, and outputs them to a multiplexer 16 
and the flash plate power source 14, respectively while it outputs the clock CLK which the 
oscillator to build in, and which is not illustrated outputs or is inputted from CPU23 of MCP21 to 
Switch SW and A/D converter 18 of a multiplexer 16 or a charge amp 17 which constitute a test 
section 12. 

[0033] That is, as shown in drawin g 3 , the control logical circuit 22 counts Clock CLK, and forms 
the timing signal of a period T. Counted value [ beforehand / (n+f^alpha+beta) ] is set up so that 
only the clock (alpha+beta) for allowances may become long rather than the sum of the time 
amount (n clock) required for this period T to measure serially the amount of charges of n 
photodiodes P1-Pn, and the time amount (f clock) which luminescence of the flash plate light 
source 1 takes. 

[0034] Moreover, after a clock, i.e., serial measurement, is completed from a timing signal 
(n+alpha), alpha clock delay ****** of the flashing caution signal FS is carried out, and counted 
value (n+alpha) to which luminescence of the flash plate light source 1 has ended only beta clock 



before is beforehand set up rather than the following timing signal is moreover outputted. 
[0035] Therefore, the control logical circuit 22 outputs clock delay ********** FS to the flash 
plate power source 14 from the 2nd measurement signal MC 2 (n+alpha), and makes the flash 
plate light source 1 emit light, if the measurement start signal MST inputs from MCP21 while 
outputting it to a multiplexer 1 6 by making three timing signals following it into measurement 
signals MC1-MC3. 

[0036] The measurement cycle by the measurement signal MC 1 is a clear cycle which clears 
the charge accumulated in each photodiodes P1-Pn of the photodiode array 6 before it, and 
since it is the purpose to make each amount of charges into zero, and to start the charge 
storage for submeasurement, even if it memorizes whether the digital measurement data group 
which A/D converter 18 outputs is memorized to RAM25, it excepts from the candidate for an 
operation. 

[0037] Since the flash plate light source 1 is not emitting light before that, the measurement 
cycle by the measurement signal MC 2 is a submeasurement cycle, and the output of A/D 
converter 18 is memorized by RAM25 as submeasurement data which is the amount of charges 
for a noise by the stray light and the dark current. After submeasurement of each photodiode is 
completed, a flashing caution signal FS is outputted and the flash plate light source 1 emits light. 
The measurement cycle by the measurement signal MC 3 immediately after the flash plate light 
source 1 finishes emitting light is the main measurement cycle, and the output of A/D converter 
18 is memorized by RAM25 as main measurement data which is the sum of the light-receiving 
quantity of light and the amount of charges for a noise. 

[0038] If it sees about the photodiode Pk of the k-th piece (1 <=k<=n), since the amount of 
charges for the noise by which k clock ****** clearance was carried out from the measurement 
signal MC 1, and k clock delay ****** was carried out from the measurement signal MC 2 will 
become submeasurement data, the storage time is equal to the period T of a measurement 
signal. The same is said of the storage time of the main measurement data, and all the charge 
storage times for submeasurement of Photodiodes P1-Pn and the main measurement are equal 
to the fixed period T. 

[0039] Therefore, since the charge storage time of all photodiodes is fixed, even if the amount of 
incidence of the stray light differs from the charge yield per unit time amount by the dark 
current for every photodiode, the amount data of measuring beams which are not influenced of 
[ for a noise ] are obtained by subtracting submeasurement data from the main measurement 
data of the photodiode. Moreover, since the main measurement cycle and the submeasurement 
cycle are close, even if the ambient temperature which influences greatly is changing to the 
extraneous light and the dark current which caused the stray light, if the change is not 
remarkably quick, they are not influenced. 

[0040] Although this example explained the case where three measurement signals required for 
each cycle were used in order of a clearance, submeasurement, and the main measurement, 
even if it exchanges the order of the main measurement cycle and a submeasurement cycle, that 
effectiveness does not change. Moreover, in 1 time of a clear cycle, if long duration are recording 
of the amount of charges is carried out by the saturation state before measurement depending 
on the quality of the material of a photodiode, since there is a possibility that a charge may not 
become zero, 2-3 times, or after repeating continuously, you may go a clear cycle into the Lord 
and the measurement cycle of **. 

[0041] Moreover, as long as it always outputted the measurement signal MC and has cleared the 
amount of charges of a photodiode instead of outputting a measurement signal MC after the 
measurement start signal MST inputs, since light is already intercepted in practice just before 
measurement initiation in many cases, the clear cycle after a measurement start signal MST 
input may be omitted, and you may go into the measurement cycle of the main ** immediately. In 
this case, what is necessary is to perform a submeasurement cycle by the measurement signal 
MC 1, to perform a measurement cycle by the measurement signal MC 2, for example, and just 
to output a flashing caution signal FS after a clock from a measurement signal MC 1 (n+alpha). 
[0042] Although this example formed the multiplexer 16 which takes out the amount of charges 
serially to a test section 12, using the photodiode array which builds a shift register in the 



photodiode array 6 of a light sensing portion 11, and is serially outputted to it, it may omit the 
multiplexer 16 of a test section 12, and a linear sensor like CCD may be used for it. 
[0043] the spectrum which each photodiode shares with a spectral transmittance meter as 
shown in drawing 2 — since there is an inclination which the amount of [ by a period T being 
prolonged against the amount of incident light falling ] noise increases so that a region 
(bandwidth) becomes narrow and n becomes large, the effectiveness that the amount data of 
measuring beams the amount of noise is not by this invention are obtained is large. 
[0044] Although the example explained above was the case where the photodiode array 6 was 
used The reflectometer and concentration meter which get the data converted into monochrome 
using the sensor which has the property which is in agreement with monochrome or visibility, Or 
even when making the spectral characteristic into a problem, it cannot be overemphasized in the 
equipment using one sensor which exchanges a band pass filter and a RGB filter and is measured 
each time (for example, a multiplexer 16 becomes unnecessary) that this invention is applicable. 
[0045] 

[Effect of the Invention] As explained above, according to this invention, the exact quantity of 
light can be measured except for the effect of the stray light, the dark current, etc. 



[Translation done.] 
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